Introduction
The study of apparent molar volumes of electrolytes at infinite dilution, B parameter of Jones-Dole equation and their dependence on temperature, transition state theory, molar conductance at infinite dilution and Walden product studies can furnish useful information on the nature of solute-solvent interactions. The behavior of electrolytes in aqueous carbohydrates and carbohydrates containing small quantity of ions which are present in body fluids has recently been subject of interest [1] [2] [3] [4] [5] [6] [7] [8] . The study of sodium chloride in 2, 4 and 6 wt. % of lactose at 303.15 K, 308.15 K, 313.15 K and 318.15 K temperatures was carried out to understand the nature of solute-solute and solute-solvent interactions by measuring the density and molar conductance of their solutions.
Experimental
Water used for solutions had specific conductance in range 0.1-1.0x10 -6 Ω -1 cm -1 . Sodium chloride and lactose (AnalaR) were dried over anhydrous calcium chloride for more than 48 h and used as such. All the solutions were prepared by weight and conversion of molality to RESEARCH ARTICLE molarity was done by using the standard expression 9 . The concentration range of sodium chloride in 2, 4 and 6 wt. % of lactose solutions was 0.01 to 0.12 m. The density was measured with the help of DSA (Density and Sound Analyzer) 5000, Anton Paar, GmbH, Garz, Austria. Viscosity was determined with the help of capillary type Viscometer 
Results and Discussion
The apparent molar volume of sodium chloride in 2, 4 and 6 wt. % of lactose have been calculated from density data ( Table 1) 
Eq. Table 2 . The slope S v in Masson's equation may be attributed to be as a measure of ion-ion or solute-solute interactions [11] [12] [13] , low and positive values accounts for weak solutesolute interactions in 2, 4 and 6 wt. % of lactose. There is a decrease in inter ionic interactions with increase in temperature for sodium chloride in 2, 4 and 6 wt. % of lactose, which may be due to more solvation of solute ions with rise in temperature. Table 3 . φ decreases with increase in temperature for sodium chloride in 2, 4 and 6 wt. % of lactose solutions indicates the absence of "caging effect 16 " and its behavior is just like common electrolytes [17] [18] . The structure making/ breaking capacity of sodium chloride may be interpreted with the help of Hepler's reasoning 19 , i.e. on the basis of sign of ( ∂ 
Viscosity studies
The viscosity data (Table 1) has been analyzed on the basis of Jones-Dole equation 20 .
η s / η 0 = 1 + A C + BC (7) Where η s and η 0 are viscosities of solution and solvent respectively, C is the molar concentration,A and B are constants. The values of A and B have been determined from the intercept and slope of linear plots of (η s /η 0 -1)/ C versus C . The sample plots of (η s /η 0 -1)/ C versus C for sodium chloride in 2 wt. % of lactose is shown in Figure 2 . The values of A and B of different solutions are recorded in Table 2 . The values of A, shows that ion-ion interactions for sodium chloride in 2, 4 and 6 wt. % of lactose solutions decreases with increase in temperature, which may be due to more solvation of solute ions.
The B parameter which measures the structure making/breaking capacity of an electrolyte in a solution also contain a contribution from structural effects and is responsible for solute-solvent interactions in a solvent 22 . It has been emphasized by a number of workers that dB/dT is more important criteria 23 for determining solute-solvent interactions. Viscosity study of a number of electrolytes has shown that structure-maker will have negative dB/dT and structure-breaker will have positive dB/dT. The temperature effect on B coefficient for sodium chloride in 2, 4 and 6 wt. % of lactose solutions shows a positive sign of dB/dT thus behaves as structure-breaker in 2, 4 and 6 wt. % of lactose solutions. The sample plot of B versus T for sodium chloride in 2 wt. % of lactose solution is shown in Figure 3 . Viscosity data has also been analyzed on the basis of transition state theory of relative viscosity of electrolytic solutions as suggested by Feakins et al. [24] [25] . The values of 
In the earlier prediction it suggested that for structure maker normally . From the Table 4 it is found that 0 1 µ ∆ < 0 2 µ ∆ for sodium chloride in 2, 4 and 6 wt. % of lactose solutions. It suggests that sodium chloride behave as structure-breaker in 2, 4 and 6 wt. % of lactose solutions. This may be due to increase in interactions of solute ions by the solvent molecules as a result of weakening of forces among solvent molecules at transition state. Table 4 . 
Conductance studies
The limiting molar conductance o m Λ for sodium chloride in 2, 4 and 6 wt. % of lactose solutions were obtained by extrapolating the linear plots of Λ m versus C to zero concentration ( Table 1 ). The sample plot of Λ m versus C for sodium chloride in 2 wt. % of lactose is shown in Figure 4 . The limiting molar conductance for sodium chloride in 2, 4 and 6 wt. % of lactose solutions at 303.15, 308.15, 313.15 and 318.15 K temperatures are recorded in Table 5 , shows that limiting molar conductance increases with increase in temperature, which may be due to increase in ionic mobility of ions at infinite dilution. . The negative temperature coefficient of Walden product for sodium chloride in 2, 4 and 6 wt. % of lactose solutions indicate that sodium chloride behaves as structure-breaker in 2, 4 and 6 wt. % of lactose solutions. The sample plot of o m Λ η 0 versus T for sodium chloride in 2 wt. % of lactose is shown in Figure 5 . 
Conclusion
This study reveals that ion-solvent interactions are predominant over ion-ion interactions for sodium chloride in different composition of lactose at all experimental temperatures. Also, the electrolyte under study was found to act as a structure breaker in the solvent mixtures studied. Density, viscosity and conductance have been measured for NaCl in different composition of lactose at 303.15, 308.15, 313.15 and 318.15 K. The variation in density, viscosity and conductance and other related thermodynamic parameters of NaCl at various concentrations and temperatures in aqueous lactose shows the variation to be increase and decrease non-linear. The non linearity confirms the presence of solute-solvent, ion-ion interactions. On the basis of above study, it has been concluded that NaCl behaves as structure-breaker in different composition of lactose.
